The control equation of the plane elastostatic problem under the scaled boundary coordinate system is derived by method of virtual work principle, and the solution of the governing equation is expounded. In a small example with a theoretical solution, we apply the proportional boundary finite element method to calculate and find that the accuracy of the result is very high.
Introduction
Proportional boundary finite-element method was first applied to continuum analysis as a novel semi-analytical approach by Wolf and Song [1] [2] and particularly suitable for fracture mechanics and unbounded domains [3] [4] [5] .The governing equation from the virtual work principle does not require fundamental solution in the proportional boundary finite element method. We establish a coordinate system consisting of circumferential and radial directions. The circumferential boundary is discretized by finite elements and the governing equation is reduced to a radial ordinary partial differential equation [6] .It is also suitable for elastic static problems [7] .An example of applying proportional boundary finite element method to two-dimensional bounded plane elastic static problems is given in the paper.
Two-dimensional Elastic Mechanics Governing Equations in Scaled Coordinate System

Governing Equations
Equilibrium equation for two-dimensional elastic problem as following:
A proportional boundary coordinate system introduces by a scaling centre ( 0 0 , y x ) selected within the domain(figure 1) in proportional boundary finite-element method.  runs from the scaling centre towards the boundary is the normalised radial coordinate , so the value at the center of the scale is 0, and the boundary is 1.Circumferential coordinate s specifies any value distance from the original boundary. So Cartesian coordinate ( y x, ) is expressed by coordinates of the scaling center as follow:
] [L can be expressed as following in proportional boundary coordinate system
, as the determinant of the Jacobian matrix For the calculation unit domain shown in figure 1 , on the boundary with 1   , the displacement of the discrete node is represented by a shape function similar to the node coordinates, and on any surface with a radial coordinate  , displacement is introduced as
Substituting equation (4) and (5) into the principle of virtual work and taking the virtual displacement
The governing equation in scaled boundary coordinate system
Solution Procedure of the Governing Equation
Introduced a variable ) ( X , Equation (7) is teansformed into a first-order ordinary differential equation with the number of unknown
As no parallel eigenvectors appear in feature decomposition, block diagonal Schur decomposition is performed on the Hamiltonian matrix 
Numerical Example
As verifying the validity of the proportional boundary finite element method, the planar problem of bounded domain is calculated and compared with analytical solutions.
Example 1-thick-walled Cylinder Subjected to Internal Pressure
Taking a thick-walled cylinder subjected to uniform internal pressure as an example, the parameters of thick wall cylinder: inner diameter a=10cm, outer diameter b= 20cm, internal pressure is P=100Mpa, elastic modulus of material is E=210GPa, Poisson's ratio  =0.3.According to the plane stress analysis, considering the symmetry, 1/4 of the structure can be taken as the analytical model. The analytical solution of the problem is [8] ) ( ) ( Table 1 show the numerical solution and analytical solution for displacement and stress along the horizontal line at y=0. 
Conclusion
Governing equations of the proportional boundary finite element of the two-dimensional bounded is derived and solved in this paper. The method is applied to an example. The calculation results are agreement with the analytical solution friendly, which proves the validity and practicability of the method.
